Abstract Background: The safe use of polypropylene prosthesis for the repair of complicated inguinal hernias has been established even when small bowel resection was required. Few reports have completely addressed this subject; none have compared the outcomes of emergency and elective Lichtenstein hernioplasty. Methods: From January 2001 to December 2003, 343 patients were electively operated for inguinal hernia and 62 for complicated inguinal hernia. A follow-up period of 17e57 months using the Quantitative and Qualitative Measurement Instrument for evaluation of Lichtenstein hernioplasty outcomes (QQMI) was completed for 48 emergency patients and 326 elective patients. Results: The mean QQMI score showed that most patients felt that the outcomes of their surgery were very good or excellent. Mean QQMI score for elective surgery was 10.1 and 9.5 for emergency surgery. Conclusions: The outcomes of emergency Lichtenstein hernioplasty were inferior to the outcomes of elective Lichtenstein hernioplasty.
Introduction
Tension-free Lichtenstein hernioplasty is currently considered the gold standard for elective inguinal hernia repair in male patients. 1e8 The use of a polypropylene mesh for the repair of complicated inguinal hernias, incarcerated and strangulated, has been well studied and its safety has been established, even when intestinal resection was required. 9e14 Some criteria have been suggested for the safe repair of complicated inguinal hernias: easy reduction of the hernia sac and its contents without causing any damage, good exposure, easy access for possible resection, and safe hernia repair through the same access. 10e14 The use of prosthesis is not recommended in the presence of intestinal necrosis or peritonitis. 9e14 Complicated inguinal hernia is a serious surgical emergency associated with high morbidity and mortality, and occurs more often in elderly patients. 11e19 The outcomes of emergency Lichtenstein hernioplasty versus the outcomes of elective Lichtenstein hernioplasty have not been compared before. 8e19 Applying the recently developed Quantitative and Qualitative Measurement Instrument (QQMI) for evaluation of Lichtenstein hernioplasty outcomes 8 should be possible to compare the outcomes of Lichtenstein hernioplasty between different groups of patients. Our aim was to respond to the following question: are the outcomes of emergency Lichtenstein hernioplasty similar to the outcomes of elective Lichtenstein hernioplasty? In order to achieve this aim we compared the outcomes of emergency Lichtenstein hernioplasty versus the outcomes of elective Lichtenstein hernioplasty measured by the QQMI.
Patients and methods
The records of all adult male patients who underwent emergency and elective Lichtenstein hernioplasty for inguinal hernia at our institution from January 2001 to December 2003 were reviewed. During that period, 405 male patients were operated; of them, 343 (85%) were elective and 62 (15%) were submitted to emergency surgery for complicated inguinal hernia. The follow-up consisted of an interview and physical examination and was performed from May to July 2005. During the interview the QQMI was measured. From the total population of 405 patients, 374 (92%) responded to citation and were included in the study. Thirty-one patients (7%) were excluded: there were three deaths (1%), none related to hernioplasty; 17 patients (4%) were lost to follow-up; and within the patients operated on for complicated inguinal hernia, 11 (3%) had other procedures performed instead of Lichtenstein hernioplasty because they required intestinal resection or presented with peritonitis. Therefore, we studied 48 patients with emergency Lichtenstein hernioplasty and 326 patients with elective Lichtenstein hernioplasty, with a follow-up period ranging from 17 to 57 months, mean 39 AE 6.4 months for elective patients and 38 AE 3.5 for emergency patients.
Design of the study
This study corresponds to a qualitative and quantitative research comparing surgical outcomes in a consecutive non-randomized controlled sample with a prospective longitudinal phase. The study applies a disease-specific instrument designed for the purpose of measuring the Lichtenstein hernioplasty outcomes. 8 For all included patients, a protocol, previously approved by the ethics committee of our institution, which included categorical and continuous variables, was completed together with a pre-printed QQMI sheet. Information about complications, preoperative, and postoperative symptoms gathered from patients during the interview, was compared and completed with data obtained from the clinical record.
Definitions and classification
Incarceration was defined as irreducibility of an external inguinal hernia and strangulation as an irreducible hernia with objective signs of ischemia and necrosis.
13e20 Chronic postherniorrhaphy pain was defined as the spectrum of pain developed at the surgical site that persisted for more than one year after a surgical procedure aimed to repair an inguinal hernia was performed. 8, 21 We used the suggested questionnaire and objective assessment described by Kehlet et al. 21 to evaluate chronic inguinodynia, however the outcomes of the study were reported after the QQMI. 8 In our institution we use the classification of Gilbert, 22 
Results
Mean age was similar for both groups. Emergency surgery patients had a longer length of stay than elective patients. Most hernias in elective surgery were primary, indirect type 1. In emergency surgery, most hernias were also primary, indirect types 1 and 3; combined type 6 hernias were also frequent (Table 1) . Both groups were comparable in terms of associated morbidities and surgical risk ( Table 2 ). In emergency surgery the hernia sac contained an ischemic small bowel loop in 23 patients; in 17 patients the hernia sac contained only omentum. Other hernia sac contents were appendix, cecum and sigmoid colon. None of these abdominal organs was resected (Table 3) .
Most patients in both groups stated that they were feeling very good or excellent regarding their surgery (item 1, Table 4 ). Five patients with elective Lichtenstein hernioplasty stated that their inguinodynia remained similar to the pain that they were feeling before their surgery, none with emergency Lichtenstein hernioplasty declared this symptom or any other symptom (item 2, Table 5 ). During the postoperative period, 33 elective surgery patients (10%) and 5 emergency surgery patients (10.4%) developed inguinodynia; in 6 elective patients and 1 emergency patient the symptom currently persists (Fig. 1) . The complication rate after surgery in elective Lichtenstein hernioplasty was 20% and in emergency Lichtenstein hernioplasty 27%, most complications developed during the immediate postoperative period and most of them were resolved during the same hospitalization. Surgery was required for 10 patients, all of them within the elective surgery group: in four patients a surgical site expanding hematoma was explored; in two patients a hydrocele developed and was resolved 4e6 months after the hernioplasty. There were four cases of hernia recurrence in elective Lichtenstein hernioplasty patients; they occurred 5e8 months after the original surgery; all of them were repaired with another Lichtenstein hernioplasty 4e6 months after recurrence (Table 6) .
Physical activity and working performance improved significantly in 81% of elective Lichtenstein hernioplasty patients and 71% of emergency Lichtenstein hernioplasty patients (item 5, Table 5 ). Most elective patients and all emergency patients, declared their satisfaction with the surgery. Five elective patients declared being unsatisfied with their surgery because they had chronic inguinodynia. The reasons why most patients declared satisfaction with their surgery were different in both groups. Emergency Lichtenstein hernioplasty patients were satisfied because they felt that the surgery saved their lives (71%). Elective Lichtenstein patients were satisfied because of the fact of returning to work without any nuisance in 46%, and absence of inguinodynia in 35% (item 6, Table 5 ). Most patients in both groups declared that they would undergo another hernioplasty; the most frequent reason was because they felt that their problem was resolved with the surgery. Fifty-two (16%) elective patients and 18 (37%) emergency patients declared that they would not undergo another inguinal hernia surgery for reasons like fear of complications suffered in the postoperative period, Figure 1 Inguinodynia. There was a non-significant difference in postoperative and chronic inguinodynia between both groups. old age, chronic inguinodynia or a recently diagnosed cancer (item 7, Table 5 ). According to the final QQMI score, most patients in both groups felt that the outcome of their surgery was excellent or very good (Fig. 2) . The mean score for elective patients was 10.1 AE 1.7 and for emergency patients was 9.5 AE 1.7 (Table 7 ). All studied parameters showed similar values. A tendency, significant in some parameters, was observed towards better outcomes favoring elective patients.
Discussion
Despite the fact that Lichtenstein hernioplasty constitutes the current gold standard for the elective repair of inguinal hernia in men, 1e8 the application of this technique for emergency surgery has not been widely accepted due to many factors influencing the decision to use or not prosthesis in this setting or regarding the technique previously used to repair the defect. The safe use of prosthesis for the repair of complicated hernias has been validated, 9e14 however surgical health-related quality of life outcomes have not been previously addressed or reported. Herein we report our experience with the Lichtenstein hernioplasty in the emergency setting for selected patients and compare their outcomes with the outcomes of the elective patients operated during the same period with the same technique. Of 62 patients operated on for complicated inguinal hernias, we included 48 in this study; most of the excluded patients had hernias complicated with intestinal necrosis or peritonitis therefore we did not use prosthesis in these patients. Habitually a complicated hernia with less than 24 or even 48 h of incarceration or strangulation will not be septic or the intestine necrotic or perforated, consequently the patients that we operated with Lichtenstein hernioplasty had recently complicated hernias (less than 48 h) without septic complications and were suitable for the use of prosthesis.
Mean age, type of hernia, associated pathological conditions and surgical risks were comparable for both groups. For emergency patients, the period of hospitalization was longer than for elective patients because they suffered proportionally more postoperative complications but not more severe than the complications suffered for elective patients. The feeling of well being predominated in emergency and elective patients, the score reached in item 1 ranged from 3 to 5 points for 92% of elective and 98% of emergency patients. Preoperative inguinodynia persisted only in five elective Lichtenstein hernioplasty patients; persistence of this symptom was within the expected incidence for Lichtenstein hernioplasty. 8 The most frequently reported symptom or complication after mesh hernioplasty was inguinodynia. 21e30 A similar proportion of patients in both groups developed inguinodynia; in 6 elective patients and 1 emergency patient this symptom did not resolve during the follow-up period; that was because chronic inguinodynia requires a prolonged period of time for spontaneous resolution and some patients even required surgery for resolution. 21,24,26,28e30 Postoperative complications in emergency patients were similar in number, type and severity to postoperative complications in elective patients. Sixty-seven elective patients (20%) and 13 emergency patients (27%) developed postoperative complications, these rates were similar to the published (1e25%) postoperative complication rate for emergency and elective Lichtenstein hernioplasty. 1e9, 11, 12, 18, 19 There were no postoperative deaths within 6 months after surgery. The most frequent postoperative complication developed in elective and emergency Lichtenstein hernioplasty was urinary retention; this complication was related to the spinal anesthesia that we routinely used for elective or emergency surgery. Other frequent complications were surgical site echymoses and hematoma. Four of 15 surgical site hematomas in the elective group required surgical exploration; the rest of them were conservatively treated. Hemorrhagic complications are relatively frequent in open inguinal hernia surgery, curiously this complications were more severe in our elective patients than in our emergency patients, the reason for this probably was the extra attention paid to hemostasis in the emergency setting. The recurrence rate for emergency surgery was 0%; for emergency Lichtenstein hernioplasty the reported recurrence rate ranges from 0% to 2.8%. 9, 11, 12 In elective patients the recurrence rate was 1.2%, this frequency was within the expected recurrence rate for elective Lichtenstein hernioplasty, 1e8 the positive difference favoring emergency surgery was not statistically significant.
Most elective patients (98%) and all emergency patients were satisfied with their surgery; the reasons for this satisfaction were different in both groups. Thirty-four (71%) emergency patients were satisfied because they considered that the surgery saved their lives; this is a very good reason to express satisfaction for any surgery; however some patients who expressed satisfaction for this fact also stated their fears concerning the postoperative complications suffered. The other 14 patients (29%) were satisfied because the surgery allowed them to continue with their daily activities and work; the return to activities of daily living is an important health-related quality of life outcome evaluated by patients. 8, 27 Forty-six percent of elective patients were satisfied because they could return to work, and 34% because the preoperative inguinodynia and inguinal bulge was resolved. Five elective patients were not satisfied with the procedure because they developed inguinodynia; this symptom has been reported as a common cause of patient dissatisfaction with inguinal hernioplasty. 8, 21, 24 Most elective and emergency Lichtenstein hernioplasty patients would undergo another inguinal hernioplasty; the willingness to undergo another surgery similar to the first one is another outcome demonstrating the quality of the surgical care and technique employed. Sixteen percent of elective patients and 37.5% of emergency patients would not undergo another hernioplasty due to a variety of reasons: advanced age, recently diagnosed cancer, chronic inguinodynia, and fear of postoperative complications. The individual score levels for patients in both groups were similar; the significant differences were in the 10 points level favoring emergency patients and in the 11 points level favoring elective patients. The mean score for elective Lichtenstein hernioplasty was 10.1 AE 1.7 versus a mean score for emergency Lichtenstein hernioplasty of 9.5 AE 1.7; the difference was not significant. According to the QQMI, outcomes were classified as very good (8e9 points) and excellent (10e11 points) in 93% of elective patients and 81% of emergency patients.
Conclusions
The use of polypropylene prosthesis in the emergency setting is safe and the outcomes have been satisfactory. 9e19 We demonstrated through the application of the QQMI that the outcomes of emergency Lichtenstein hernioplasty were similar but not as excellent as the outcomes of elective Lichtenstein hernioplasty. The outcomes of Lichtenstein hernioplasty were very good or excellent in 93% of elective patients and in 81% of emergency patients.
